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Abstract. Welfare technologies (WT) such as telecare, service robots, and other dig-
ital innovations for public sector service delivery are expected to improve and even 
radically transform health- and eldercare. However, despite political awareness and 
financial investments, many studies report promising inventions that fail to become im-
plemented on a larger scale. Current research draws a fragmented and heterogene-
ous picture of this problem, with divergent implications for practice. This article re-
views and discusses the extant literature to identify eight competing concerns central 
to how WT can become implemented on a large scale. By highlighting and contrasting 
practical and theoretical positions in this emerging and interdisciplinary research top-
ic, the review contributes to understanding the complexities that managers and poli-
cy-makers must address to diffuse and sustain WT innovations from small to large scale. 
 
Key words: Digital innovation, diffusion, adoption, welfare technology, and systematic lit-
erature review.
1 Introduction
A new era of digital innovation has paved the way for novel technologies such as smart 
devices, Internet of Things, Big Data, and robots. Technologies that enable radical 
changes on how we live, how organizations operate, and even the nature of entire in-
dustries (Fichman, Dos Santos, and Zheng 2014). Information systems (IS) research 
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provides valuable insights and theoretical grounding for studying the transformative 
impact of digital innovation on service and value creation (Barrett, Davidson, Prabhu, 
and Vargo 2015) and how organizations can engage in and sustain digital innovation at 
scale (Benbya et al. 2020; Nambisan et al. 2017; Vial 2019; Yoo et al. 2012).
Within the public sector, digital innovation has fostered the so-called “welfare tech-
nologies (WT) such as telecare, service robots, virtual home care, and tracking technol-
ogies. Expected to support citizens in their daily lives, reduce costs, and offer a better 
work environment for service providers, WTs are increasingly introduced in health- and 
eldercare organizations—especially in Scandinavia (Hofmann 2013; Lo et al. 2019; 
Nielsen et al. 2014; Søndergård 2017;). The promises of these technologies are mani-
fested in political strategies and in growing markets influenced by demand-pull (aging 
population and lack of care workers) as well as technology-push mechanisms (emerging 
technologies) (Aaen et al. 2018; Frennert 2019). However, it is extremely difficult to 
realize and sustain the expected benefits of digital WT innovations on a larger scale—
and—even when inventions demonstrate viability in initial testing, it is far from given 
that they will be implemented on a larger scale (Greenhalgh et al. 2004; Christensen 
and Nielsen 2017; Karlsen et al. 2019). Although policymakers and public sector man-
agers call for WTs to be implemented rapidly and at scale, it has proved notoriously 
challenging to go beyond small-scale pilot projects when facing the multiple complex-
ities in health and care (Greenhalgh et al. 2017; Segato and Masella 2017; Wade et al. 
2016).
This problem of diffusion represents a significant challenge for digital innovation 
in health- and eldercare services. However, as illustrated in this systematic literature 
review, current research is fragmented and highlights different and often competing 
concerns for sustaining and scaling WT innovation. This fragmentation creates insuf-
ficient theoretical understandings of the complexities of WT innovation and results in 
difficult-to-grasp and contradicting recommendations for practice.
To remedy these shortcomings and promote WT innovation as an important re-
search agenda for the IS community, this paper aims to synthesize, contrast, and discuss 
literature with relevance to WT innovation—and in particular in relation to adoption 
and diffusion processes. IS has a long tradition for contributing to theorization on 
adoption and diffusion of emerging technologies while acknowledging both techni-
cal, managerial, organizational, and institutional complexities in the innovation process 
(e.g., Abrahamson 1991; Barrett et al. 2013; Berente et al 2019; Davis 1989; Karahanna 
et al. 1999). For this reason, IS research perspectives has a lot to offer for scholars and 
practitioners engaging in WT innovation. In return, embracing the empirical domain 
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of WT opens up new research avenues for the IS community and provides unique pos-
sibilities for theorizing about digital innovation in public sector contexts.
By organizing and contrasting prevailing debates on the diffusion of digital WT in-
novations in the extant literature, this paper responds to the scholarly call for focusing 
on complexities and tensions faced by organizations when scaling up, diffusing, and 
sustaining emerging WTs (Søndergård 2017; Greenhalgh et al. 2017; Karlsen et al. 
2019). Based on a systematic literature review designed to organize and contrast diverse 
positions on the adoption and diffusion of WT innovations, the paper addresses the fol-
lowing research question: What are the competing concerns in managing the transition 
from small-scale welfare technology inventions to large-scale implementation? 
In continuation of answering the research question, I discuss broader implications 
of the results and how competing concerns can be embraced by managers to further and 
sustain digital innovations (Müller et al. 2019; Svahn et al. 2017;). I propose that think-
ing in terms of competing concerns can facilitate inter-stakeholder communication by 
providing heuristic cues for understanding complexities and generate ideas for possible 
interventions in the innovation process.
The paper contributes by conceptualizing eight competing concerns central to sus-
taining and diffusing digital WT innovations. While it is valuable to synthesize what we 
already know, it is equally important to stimulate new conversations. By highlighting 
and contrasting the research positions in this emerging and interdisciplinary topic, the 
review pinpoints new research directions of particular relevance for IS and identifies 
different factors of importance to WT innovation.
The remainder of the paper is structured as follows: In the next section, I describe 
the methods I used to search, select, analyze, and synthesize the extant literature. The 
analysis in Section 3 begins with a quantitative and descriptive overview of the selected 
articles, followed by an in-depth thematic analysis structured around eight competing 
concerns. In Section 4, I discuss the study’s implications for theory and practice as well 
as limitations before concluding in Section 5.
2 Methods
Literature reviews are critical for producing a synthesized overview in order to enable 
identification of research gaps in emerging interdisciplinary topics and advancing re-
search and theory (Webster and Watson 2002). This review focuses on synthesizing a 
fragmented stream of literature while at the same time analytically contrasting dom-
inant positions into abstracted competing concerns. This review method consists of 
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systematic search, screening and selection processes, and in-depth analysis, as Tranfield 
et al. (2003) suggested.
2.1 Review scope: welfare technology
Throughout the paper, I use welfare technologies (WT) as an umbrella term for a wide 
range of citizen-facing innovations in health- and eldercare. Overall, these innovations 
aim for improved service delivery, and they are often developed and implemented in 
collaborations that involve citizens (end-users), care workers, service organizations, and 
technology companies (Aaen et al. 2018). Examples of WT include telecare services for 
independent living (Cook et al. 2018), GPS tracking devices for people with cognitive 
impairments (Procter et al. 2018), smartphone applications to plan daily activities or 
monitor symptoms (Kettlewell et al. 2018), and sensor systems for digital night sur-
veillance in nursing homes (Nilsen et al. 2016). Outside of Scandinavia, these types of 
technologies are often referred to as assisted and active living technologies (Florez-Re-
vuelta and Chaaraoui 2016), ambient assisted living (Maan and Gunawardana 2018), 
or simply “assisted technologies” (Smith et al. 2018)1.
2.2 Search and selection strategy 
I aimed to collect a wide range of papers with relevance to welfare technologies (=wel-
fare tech*), assistive technologies (=assist* tech*), or assisted living technologies (=as-
sist* living* tech*). 
There is no universally accepted terminology for or definition of describing the tran-
sition from small-scale invention to large-scale implementation. To delimit the subject 
area and ensure a flexible approach with different perspectives on this interdisciplinary 
subject, I followed Tranfield et al. (2003)’s advice of a scoping study involving an iter-
ative and comprehensive process leading to a broad selection of different and partial-
ly overlapping terminologies. The initial search contained the terms ‘diffusion’ (e.g., 
Oderanti and Li 2016), ‘upscaling’ or ‘scale-up’ (e.g., MacLachlan et al. 2018; Proctor 
et al. 2018), and ‘adoption’ (e.g., Kamesawa et al. 2018). Based on these searches I 
encountered other relevant terminologies such as ‘technology transfer’ (e.g., Smith et 
al. 2018), ‘roll-out’ (e.g., Peek et al. 2016), and ‘uptake’ (Shaw et al. 2017) which were 
then added in new search iterations. The final search string included ‘upscaling/scale-
up’, ‘adoption’, ‘diffusion’, ‘spread’, ‘roll-out’, ‘technology transfer’, ‘implementation 
process’, ‘acceptance’, and ‘uptake’ (see Figure 1).
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I searched the Scopus database for research articles, conference papers, and book 
chapters published up to and including August 2018, with the earliest selected article 
dating back to 1997. Assuming that past quality conference papers would have reached 
a journal outlet, only conference papers from 2013 and later were included. Corre-
spondingly, if a journal version of the same research project existed, I excluded the 
earlier conference paper version. 
The search resulted in a total of 972 potential candidates, 97 of which I selected for 
inclusion in the final dataset (see Appendix 1 for a complete list of included articles and 
papers). I included studies if they focused explicitly on welfare technologies and had 
diffusion, scale-up, adoption, or similar perspectives as their focal concepts. I excluded 
studies on the use of other types of healthcare technologies (e.g., Electronic Patient 
Record-systems or surgery robots) or the development of WT from a purely technical 
perspective. Figure 1 visualizes the article search and selection process.
2.3 Analysis and synthesis
Following Tranfield et al.’s (2003) recommendation, I synthesized the literature in two 
steps: a brief descriptive analysis quantifying the type of research, publication outlet, 
type of WT, empirical setting, and frequency of the keywords followed by a thorough 
qualitative thematic analysis. 
Figure 1. Article search and selection process
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For the thematic analysis, I organized the existing knowledge and differences in 
the literature using an inductive and interpretive approach (Leidner 2018; Tranfield et 
al. 2003). This approach can be particularly well suited to reviewing a reasonably new 
phenomenon, such as WT innovation (Leidner 2018). Thus, initial coding was open 
and resulted in numerous observations on findings and practical implications for adop-
tion and diffusion of WT innovation. As the review progressed, patterns and themes 
of different theoretical and practical implications for WT innovation began to emerge. 
Finally, I analytically abstracted these themes into eight aggregated and competing con-
cerns structured in four analytical levels; that is user level, organizational level, market 
level, and policy level. By user level, I refer to studies analyzing factors determining the 
end-users’ decision to adopt WT. On this level of analysis, I found competing concerns 
on whether low user acceptance was rooted in intrinsic or contextual factors of WT and 
whether the primary decision-maker for user acceptance was the care recipient or the 
caregiver. By organizational level, I refer to studies analyzing how adopting organizations 
can organize large-scale implementation. On this level of analysis, I found competing 
concerns on whether WT implementation should be artifact-driven or system-driven 
and whether implementation should be centrally managed or unfold in decentralized 
processes. By market level, I refer to studies analyzing different business strategies to 
distribute WTs at scale. On this level, I found competing concerns on whether WT 
should be tailored for specific niche markets or target mainstream consumer markets. 
I also found competing concerns on whether low market uptake was a consequence of 
lacking viable business models or of neglected marketing. Finally, by policy level, I refer 
to studies analyzing how policy strategies can support the uptake of WT. On this level, 
I found competing concerns on the extent of governmental interventions and whether 
policy strategies should focus on technology-push or demand-pull mechanisms.
Figure 2 provides examples of the thematic analysis process from the results in se-
lected articles to themes in implications for managing WT innovation and ending in 
the aggregated level of competing concerns. Appendix 2 contains a concept matrix 
(Webster and Watson 2002), providing an overview of identified concerns in each se-
lected study.
3 Analysis
The analysis is structured into six subsections, starting with a quantitative and descrip-
tive overview of the selected articles, followed by an in-depth thematic analysis of com-
peting concerns on user level, organizational level, market level, and policy level, ending 
with a summary of results.
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Results in selected articles 
(illustrated quotations) 
Implications for 
WT innovation  
Competing 
concerns  
     
“The esthetics of a device and user 
experience may – in daily life – be 
equally or even more important for 
users” (Nijboer, 2015 p. 37) 
 
Intrinsic attributes 
of the technology 






drivers for user 
acceptance 
“The analysis shows that technology 
generations differ in their opinions about 
aging as well as their assessment of 
assistive ICT. Attitude towards aging, 
gender, education, health status, and 
other attitudes form a multifaceted 
picture of influences on the acceptance” 
(Schomaker et al. 2018, p. 149) 
 
Attributes of users 
and social context 
as drivers for user 
acceptance. 
     
“It is essential that especially older 
workers receive adequate training for a 
new technology before its introduction” 













“The study showed a change in 
workflow, as the cooperation between 
the citizen and the professional 
developed. New roles occurred for the 





creation of new 
practices and 
routines. 
     
“The new generation of technological 
systems need to be designed in a way 
that everyone, regardless of physical 
impairment, can use and interact with 












“Central to these issues seems to be the 
tailoring of technology or technologies to 
the specific needs of each 
community­dwelling older adult and the 
work that is needed by stakeholders to 
support this type of service delivery on a 
large scale” (Peek et al. 2016, p. 2) 
 
WT solutions need 
to be tailored to 
niche markets to 
fulfill specific 
needs. 
     
“. . . a successful strategy for welfare 
technologies requires a digital 
infrastructure perspective . . . It is 
important to realize that digital 
infrastructures cannot be ‘designed’ in 
the same way as systems; rather, they 
grow more organically” (Bygstad & 











“. . . the goal of an EU-wide market of 
accessible technology can be achieved 
using EU State aid law . . . a more 
targeted use of EU State aid law can 
lead developers to increase the 
production of accessible goods, to adjust 
or reduce prices and to provide 
consumers with a greater degree of 




play an active role 
in supporting WT 
market 
development. 
     
 
Figure 2. Example of the coding process from initial analysis to competing concerns
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3.1 Quantitative and descriptive overview of the identified 
articles
The selected articles display fragmented and emerging bodies of literature, with 55 of the 
97 articles being published since 2015 and coming from a total of 58 different sources. 
As of now, the discussions primarily persist in health informatics journals (including 
high-ranking outlets such as Implementation Science, Journal of Medical Internet Re-
search, and Journal of the American Medical Informatics Association), with limited entries 
in information systems management and e-government journals (exceptions include 
papers in Transforming Government: People, Process and Policy and Hawaii International 
Conference on System Sciences). The journals with the greatest number of records include 
Disability and Rehabilitation: Assistive Technology (10), Technology and Disability (8), 
International Journal of Healthcare Technology and Management (4), Journal of Assistive 
Technologies (4), and Studies in Health Technology and Informatics (4).
As shown in Figure 3, almost half the included papers are qualitative case studies. 
Generally, the quantitative surveys have rather small sample sizes (n) and are published 
in conference proceedings or lecture notes (e.g., n = 64 in Heek and Ziefle 2018; n = 
166 in Schomakers et al. 2018). Four mixed-method studies explore different stake-















Figure 3. Type of research
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groups (van den Heuvel et al. 2012; Ward et al. 2017), or workshops (Glende et al. 
2016) in combination with surveys. I also included 17 literature reviews that consol-
idate partial insights on descriptive overviews of WT design (e.g., Ienca et al. 2018), 
WT acceptance among certain user groups (e.g., Yusif et al. 2016), or various business 
models for WT (Oderanti and Li 2016). Finally, I included 11 research commentaries 
on different empirical, theoretical, or normative positions for WT uptake and diffusion 
(e.g., MacLachlan and Scherer 2018; MacLachlan et al. 2018; Smith et al. 2018).
Despite being a fragmented research field, most of the identified papers begin in a 
similar way: by pointing to the gap between the high expectations for WT and a seem-
ingly low use and market uptake in practice. In general, the papers acknowledge multi-
ple barriers for scaling up WT, such as lack of awareness among potential users, general 
concerns toward technology and fear of losing human contact, poor technical usability, 
lack of digital literacy among users, and the cost of acquisition, implementation, and 





















Figure 4. Total keyword frequency in abstracts (incl. spelling variations)
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2018; Wisniewski et al. 2019). However, while I was establishing the search string, I 
identified a number of different perspectives and terminologies that researchers used 
to describe and analyze the transition from small-scale WT inventions to large-scale 
implementation. As shown in Figure 4, the most frequently used terms are ‘adoption’, 
‘acceptance’, and ‘implementation.’ These differences are somewhat reflected in the 
studies’ scopes and analytical levels, with ‘acceptance’ mainly being applied on the user 
level, ‘implementation’ and ‘rollout’ on the organizational level, and ‘uptake’ on the 
market level. Yet despite diversity in terminologies and levels of analysis, the included 
studies address the same real-world problem of WT innovation, but with very different 
and often opposing practical and theoretical implications. I structured these insights 
into eight competing concerns that form central challenges and perspectives for WT 
innovation.
3.2 User level
From a user-level perspective, the issue of how WT can be implemented on a large 
scale is first and foremost a matter of users accepting or rejecting the technology. In this 
regard, I identified two competing concerns.
Intrinsic vs. contextual drivers for user acceptance
The first set of competing concerns centers on whether the primary drivers for user 
acceptance of WT are found in the intrinsic characteristics of the technology (e.g., 
technological readiness) or in the context/environment (e.g., societal readiness).
Acceptance studies of WT typically take an invention-centric focus on users’ per-
ceptions of the technology artifact, claiming that WTs fail or succeed based on their 
usability and fit for their users (Pal et al. 2017). For instance, Ward et al. (2017) found 
that the top three reported enabling factors for consumers to buy a WT were 1) believ-
ing that a product would really make a difference, 2) a feeling that costs were affordable 
and worth it, or 3) a belief that the product would make life safer at home. Thus, what 
makes WT successful is its user appeal (Nijboer 2015) both in terms of appearance 
(Robinson et al. 2014) and in terms of functionality, usability, safety, and cost (Glende 
et al. 2016). These decisions are often formulated as a tradeoff between perceived func-
tionality or added value and users’ concerns regarding technology, such as privacy im-
plications and costs (Yusif et al. 2016).
However, dealing with low user acceptance goes beyond product design to encom-
pass users’ cognitive cost-benefit tradeoffs when considering the gains and pains of 
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the use of technology and the available alternatives (Peek et al. 2014). Studies such as 
Vichitvanichphong et al.’s (2014), Weegh and Kampel’s (2015), and Schomakers et al.’s 
(2018) claimed that the acceptability and successfulness of WT adoption depended on 
multifaceted contextual factors such as the receptivity of the possible users, socio-cul-
tural aspects, and attitudes toward aging and health conditions. For instance, a small-
scale survey (n = 64) by Van Heek et al. (2018) suggested that attitudes toward care in 
general were relevant for the acceptance of WT, while Hartley et al. (2010) found views 
on aging was a main barrier for adoption and use of hearing aids. Similarly, Wu et al. 
(2016) found that although potential users reported difficulties in managing some of 
their daily activities and acknowledging the potential usefulness of an assistive robot, 
they prefeerred using their own alternative coping strategies to maintain independence 
and a certain desired self-image. 
The importance of contextual factors for user acceptance has also been demonstrat-
ed for caregivers’ intention to introduce new WTs. For instance, Rantanen and Toikko 
(2017) found that care workers acceptance toward WT’s depended on factors such 
as professional background/education, general attitude toward technologies, perceived 
capacity to learn to use the applications, and perceived opinions from their colleagues. 
Additionally, Sølling et al. (2014) found that professionals’ perception of what was 
‘good’ care could be a critical barrier to the acceptance and adoption of WT. Thus, this 
perspective suggests a focus on user and contextual attributes rather than the techno-
logical attributes of the WT artifact itself. Finally, these contextual factors are not static 
but develop and evolve with personal experience and/or expected challenges related 
to independent living (Peek et al. 2017). For instance, previous positive experiences 
of using WT can make it easier to introduce new technologies (Rantanen and Toikko 
2017). Wisniewski et al. (2019) found a curvilinear relationship between informal car-
egivers’ perceived need for WTs and the patient’s condition, as WTs were not perceived 
as needed in the early stages of the patient’s disease but were at the same time seen as 
less useful in advanced stages that required constant supervision and managed care. 
Therefore, Peek et al. (2014) recommended keeping track of potential users’ perceived 
needs for technology in order for potential users to coordinate the introduction of new 
WT accordingly.
Care recipients vs. caregivers as primary decision-makers for user 
acceptance
A frequently reported key characteristic of WT is that its use typically involves multiple 
stakeholders—either directly or implicitly—such as professional care workers and/or 
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family and informal caregivers in addition to the recipient of the care (e.g., Kamesawa 
et al. 2018; Peek et al. 2014). Furthermore, WT can serve multiple purposes, such 
as improving the independence and wellbeing of the care recipient while at the same 
time supporting and reducing the caregiver’s workload (Cook et al. 2018). In order to 
introduce WT on a large scale, it is therefore critical to understand the social dynamics 
for user acceptance and to identify whom to target. Thus, the second set of competing 
concerns relates to whether the primary decision-makers for user acceptance are the 
care recipients or the caregivers.
Van Heek et al. (2018) argued that professional caregivers played a decisive role 
in the acceptance of WT in professional care settings, whereas in informal settings, 
Cook et al. (2018) found that family caregivers felt responsibility for the decision to 
use the WT even without the client being aware of the referral. Bouwhuis (2016) pre-
sented similar observations, where technologies were rejected even without involving 
the recipient of care. This reveals that in some cases, the primary client is treated as an 
accidental stakeholder somewhere at the end of the implementation process. From this 
perspective, it is less critical to what degree the recipient of care accepts the technology, 
but instead it is important to examine how other stakeholders accept the WT.
Yet most technology acceptance model (TAM) studies on WT consider the recipient 
as the primary user and sole agent making the choice to adopt the technology (e.g., 
Chaurasia et al. 2016; Pal et al. 2018). Opposing scholars criticize these studies for 
neglecting the concept that WT implementation involves many stakeholders who have 
their own interests at heart; they argue that this may separately or collectively block 
adoption and usage irrespective of end-users’ acceptance (Bouwhuis 2016; Kamesawa 
et al. 2018; Peek et al. 2014). For instance, as Kamesawa et al. (2018) pointed out, if 
the use of a WT increased the workload of care workers, it might create problems with 
acceptance among the care workers—and likewise, even if the care workers accepted a 
WT, its practical use could be problematic if it was incompatible with the physical or 
mental attributes of the care recipient. From this perspective, user acceptance of WT 
unfolds in social settings with family, friends, professional caregivers, and peers, all of 
whom have an influence (Peek et al. 2014; Garg et al. 2014).
3.3 Organizational level
Adoption and implementation of WT often involve multiple stakeholders and creation 
of new practices. This results in two additional competing concerns in terms of how to 
organize WT implementation.
12
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Artifact-driven vs. system-driven implementation
The third set of competing concerns involves the extent to which WT implementation 
should be centered around the technological artifact focusing on user training and 
technology support, and to what extent WT implementation should be managed in a 
system perspective in which several interacting factors need reorganizing.
Introducing new WT artifacts involves a change to existing practices to at least 
some degree. To authors such as Rantanen and Toikko (2017) and Taherian and Davies 
(2018), this means that service organizations should ensure that users (professionals 
and/or care recipients) obtain sufficient skill levels to operate a new technology before 
introduction. In fact, inadequate user training has been reported as a key barrier to 
WT implementation in several studies (e.g., Hall et al. 2017; Karlsson et al. 2017). 
Other artifact-driven barriers to implementation include the costs of acquisition and 
maintenance (e.g., Ward et al. 2017) and technical support (Gilham et al. 2017). From 
this perspective, the implementation and spread of WT is limited by the amount of 
resources that are needed to buy, learn to operate, and maintain the technology.
However, as potential users are often not only reluctant to adopt new WT but are 
also likely to abandon it after the initial introduction, other authors argue that the 
sustainable implementation and routinization of WT is a complex organizational chal-
lenge that begins rather than ends with initial adoption (Procter et al. 2018; Sugarhood 
et al. 2014; Sølling et al. 2014). Accordingly, MacLachlan and Sherer (2018) proposed 
a systems thinking approach in which several interacting strategic and situational fac-
tors need to be taken into account, often in a network of different organizations. From 
this perspective, WT is not merely “a product that you can buy, install, and enjoy, but 
instead a system consisting of many components of widely differing kinds, not con-
trollable by the user” (Bouwhuis 2016, p. 47). Therefore, implementing WT on a large 
scale involves extensive reorganizing with new workflows, responsibilities, and roles 
for the professionals and citizens involved (Sugarhood et al. 2014). Equally important 
to training and infrastructure is to consider informal procedures and tacit knowledge, 
such as invisible work practices, when addressing WT’s scalability and sustainability 
(Procter et al. 2018).
Centralized vs. decentralized approaches to large-scale implementation
The next set of competing concerns revolves around whether WT implementation 
should be managed through a centralized effort or unfold as a decentralized process in 
a network of autonomous agents.
13
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Some studies identify a lack of centralized goal-setting and strategic planning as an 
important barrier to large-scale implementation of WT and call for more vertical deci-
sion-making to manage implementation efforts (Rantanen and Toikko 2017; Sølling et 
al. 2014). This also means that organizations need to plan appropriately for managing 
the respective needs and expectations for different user groups when introducing new 
WT (Batt-Rawden et al. 2017; Smith et al. 2018; Vishwanath et al. 2009). Following 
this position, it is necessary to find new ways to limit the number of stakeholders 
involved in paying for, installing, and using WT in order to reduce complexity and 
make implementation feasible (Bouwhuis 2016). In contrast, according to Draffan et 
al. (2015), what might at first seem to be conflicting interests and competing logics 
among different stakeholders and professional silos might instead point to a need for a 
unifying terminology in relation to WT implementation (e.g., patient, client, consum-
er, and user) that can be remedied through cooperation and knowledge-sharing.
Other studies emphasize a more decentralized approach, noting that WT imple-
mentation depends on contextual factors and the involvement of all stakeholders in dis-
cussions and decision-making to mitigate concerns and realize the full range of poten-
tial benefits (Devlin et al. 2016; Hall et al. 2017). While Devlin et al. (2016) saw robust 
management and continual communication as essential for the large, multi-agency im-
plementation of WT, Peek et al. (2016) noted that managers within home care or social 
work organizations expressed a need to collaborate outside of their own organization 
such as patient or housing associations to ensure successful implementation. The under-
lying assumption in this decentralized implementation approach is that “a technology 
that ‘works’ for one individual in a particular set of circumstances is unlikely to work in 
the same way for another in a different set of circumstances” (Shaw et al. 2017, p. 2). 
For instance, seeing WT as embedded in a socio-technical infrastructure, Cozza (2018) 
argued that in order to scale up WT, it would be necessary to create technical, social, 
and organizational interoperability and convergence between multiple and heteroge-
neous stakeholders. However, this task becomes more difficult to manage as scaling 
unfolds and the actors needed to be involved increases and diversify. Therefore, Cozza 
called for ongoing and decentralized participatory processes to facilitate cooperation 
and commitment between different stakeholders. A similar notion is found in Procter 
et al.’s (2018) work, where they labeled co-production as essential for WT’s scalability 
and sustainability. Further, Shaw et al. (2017) called for co-design principles to enable 
the creation of new situated (i.e., locally contingent) knowledge and routines needed to 
successfully introduce WTs in new contexts. This, however, also reveals an inherent ten-
sion between aiming to personalize technology implementations and aiming to deploy 
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WT at scale (Peek et al. 2016). Ultimately, this also implies that caregivers and service 
providers should be able to opt out of adopting a certain WT (Wisniewski et al. 2019). 
3.4 Market level
On the market level, two competing concerns revolve around business strategies and 
economic models for WT rollout.
Mainstream consumer products vs. professional niche products
The fifth set of competing concerns is centered around the question of whether WT is 
a niche market in which products should be tailored for specific contexts, or if devel-
opers instead should integrate assistive aspects into mainstream technologies through 
universal design principles.
Many researchers argue that the best way to scale up these technologies is through 
universal design principles so that everyone, regardless of disability or illness, can use 
and interact with them (Björk 2009). For instance, MacLachlan et al. (2018) pointed 
to leading tech companies, such as Apple’s voice assistant Siri and Microsoft’s eyegaze 
technology, as examples of mainstream technologies with assistive elements that could 
contribute to everybody’s productivity and quality of life. From this point of view, 
integrating assistive technologies into consumer markets is seen as a win-win strategy 
that creates affordable products with functional solutions for larger populations as well 
as potential economic gains with larger manufacturing runs that decrease production 
costs per unit and make products more reliable (e.g., Björk 2009; Blackman 2013; 
Bouwhuis 2016). Furthermore, integrating assistive aspects into mainstream consumer 
products rather than developing WT products for a specific niche market segment 
could decrease stigmatization and increase acceptance of the technologies (Taherian 
and Davies 2018). For instance, Wu et al. (2015) claimed that the notion of geron-
technology, targeted specifically to older adults, contained stigmatizing symbolism that 
might prevent their adoption. Finally, from a usability perspective, Consel et al. (2015) 
argued that having a plethora of different design silos made the products difficult to 
learn how to use. Therefore, establishing unifying design standards would reduce user’s 
cognitive cost for adopting new WT and ultimately help scale up WT products (ibid.).
However, other researchers dispute whether the widespread adoption of such uni-
versal plug-and-play WT solutions is possible, as people (with disabilities or illness) 
have a highly individual set of needs that might vary over time. Instead of a universal 
design approach targeting mainstream consumer markets, WT solutions should be spe-
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cifically designed with regard to contextual factors in collaborations with users and their 
professional and informal networks of caregivers (e.g., Blackburna and Cudd 2012; 
Peek et al. 2016; Procter et al. 2018; Sugarhood et al. 2014).
Lack of viable business models vs. lack of marketing efforts
The sixth set of competing concerns centers on whether the low market uptake of WT 
is a consequence of a lack of economically viable business models or is due to neglected 
marketing efforts resulting in potential users and gatekeepers being unaware of possible 
products and how to acquire them.
Like any products, WT developers must address the question of who will pay for 
its adoption early on. Studies have shown a limited ability and willingness to pay for 
WT products among end-users, making it a key task to demonstrate business value for 
third-party economic buyers such as government programs; it reveals that these tech-
nologies are more cost-effective than alternative solutions (Schulz et al. 2014). Thus, 
WT will only achieve large-scale application when the business models are economi-
cally viable and provide benefits for all of the involved stakeholders (Maclachlan et al. 
2018; Oderanti and Li 2017). However, for many WT products, establishing a suitable 
business model remains an unresolved issue (Bouwhuis 2016). In this regard, Smith et 
al. (2018) argued that WT business models should incorporate replacement and loaner 
plans to emphasize trialability for involved stakeholders before deciding on their appro-
priateness for a specific user and to enable the replacement of products to respond to 
changes in user needs (e.g., as a disability or illness progresses or if a child grows out of 
using a device). Thus, when establishing a WT distribution system, “a parallel system 
based on expected product reliability and obsolescence must accompany the rollout” 
(Smith et al. 2018, p. 477).
However, other researchers claim that the main issue with current business strategies 
for scaling up WT is a neglected focus on marketing efforts, pointing to a need for more 
accessible and better information for potential users of what, where, and how to acquire 
suitable WT products (e.g., Glende et al. 2016; van den Heuvel et al. 2012). To remedy 
this, Ward et al. (2017) proposed a broker/independent advisor model in which an in-
dependent consultant (care professional) would identify the user’s needs and then select 
and bundle products or services into a whole solution. Such a business strategy would 
require new partnerships between WT suppliers, caregivers, and care recipients and a 
focus on tailoring a system of service solutions rather than single-product development.
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3.5 Policy level
Zooming out to the policy level, I identified two competing concerns on policy strate-
gies for realizing the expected benefits of the welfare technologies.
Laissez-faire policy strategy vs. an active public sector approach
The seventh set of competing concerns is whether the lack of WT scaling is a market 
failure that should be addressed through governmental interventions, and if so, to what 
extent? 
Ferri (2015) argued that the primary obstacle for WT was the so-called valley of 
death in terms of financing the transitioning from research and development phase 
to commercialization of the final product. Therefore, Ferri claims, are strategic use of 
governmental programs and state aid be necessary to provide access to capital to finance 
this transition. However, following Mazzucato’s notion of the entrepreneurial state, Fer-
ri (2015) further argued that the WT market needed more sophisticated governmental 
interventions beyond simply funding basic research and setting regulations. Similarly, 
Lane (2012) notes that despite substantial public investment in research and develop-
ment, WT innovations continuously fail to meet expectations. Thus, governments and 
public sector organizations need to shift existing policies from merely financial aspects 
to actively engaging in open innovation partnerships. Moreover, Sølling et al. (2014) 
suggested another active public sector intervention by stressing the importance of en-
suring sufficient technical infrastructure (i.e., high-speed connections to the internet 
all over the country) for large-scale implementation of digital WT solutions. Calling 
for further policy interventions, Maclachlan et al. (2018) proposed a holistic and per-
son-centered policy approach in which policy initiatives took into account that WT 
involved multiple sectors rather than “seeking to silo it” (p. 456). 
In contrast, Peek et al. (2016) point to a more laissez-faire governmental approach 
arguing that WTs are frequently abandoned when the governmental funding stops and 
that subsidizing WT development may obscure the possibility of identifying the actual 
need in the market. Similar skepticism on centralized governmental funding initiatives 
is found in Smith et al. (2018), who argued that end-users and care professionals were 
more committed to using WT “if they ‘invest in’ and pay [for] a portion of the cost of 
the device” (p. 480).
Bygstad and Lanestedt (2017) advocate, from a policy perspective, seeing welfare 
technologies as emerging digital infrastructures instead of as isolated technical artifacts. 
However, based on a comparative study of WT policies in Norway and Japan, the au-
thors argued that such digital infrastructure “cannot be ‘designed’ in the same way as 
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systems; rather, they grow more organically, through innovation, adoption and scaling” 
(p. 300-301). Thus, rather than active participation in WT innovation, Bygstad and 
Lanestedt argues that the role of governments and public agencies should be to facili-
tate, not plan and design.
Technology push vs. demand pull innovation strategy for WT
The eighth and final set of competing concerns relates to technology push and demand 
pull mechanisms for WT innovation and market shaping. For instance, studying tech-
nology-intrinsic drivers for WT adoption (e.g., product safety and privacy), Koimizu et 
al. (2018) recommended that policy-makers, together with other stakeholders, establish 
ethical guidelines to support WT development (the supply side). In contrast, focus-
ing on contextual drivers for WT adoption, Wisniewski et al. (2019) recommended 
using market-shaping policies in terms of patient and caregiver education in the use 
of WT (the demand side). Similarly, Lane (2015) advocates for more extensive use of 
demand-driven policies, claiming that “governments consistently and inappropriately 
support an exploratory grant approach led by academia which generates knowledge in 
conceptual and prototype states, and instead should shift to a procurement contract 
approach led by industry which designs, tests and deploys commercial products and 
services” (p. 78).
While Ferri (2015) and Smith et al. (2018) argued for the necessity of policies 
engaging in both supply-side mechanisms as well as stimulating demand, the discus-
sions on push vs. pull strategies for WT rollout are heavily under-researched, leaving 
researchers to speculate under which circumstances and to what extent either or both 
strategies may be suitable for the development and widespread distribution of WT: 
“Depending on a given context, Push, Pull or Push/Pull may be the best strategy. Vari-
ous combinations are needed and will vary based on the human, societal, environmen-
tal and regulatory conditions. The importance of understanding these methods is to be 
aware of the approach to be used and that whatever used is deliberate and assessed, so 
a product development process can shift or adapt in approach if necessary” (Smith et 
al. 2018, p. 478).
3.6 Summary of the competing concerns
Table 1 contains a summary of the competing concerns in the critical transition from 
small-scale WT invention to large-scale implementation.
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User acceptance depends primarily on 
intrinsic attributes of the technology 
(11, 12, 13, 14, 19, 25, 28, 29, 30, 31, 
56, 69, 89, 95)
User acceptance depends primarily on attributes of 
users and social context  
(2, 9, 16, 20, 22, 23, 26, 32, 34, 35, 37, 38, 57, 60, 






Care recipients as the primary decision-
makers for the acceptance of WT 
(9, 11, 25, 28, 29, 39, 54, 60, 61, 69, 
71, 75)
Caregivers as primary decision-makers for the 
acceptance of WT  





WT implementation should be 
centered around the technology artifact 
to secure adequate infrastructure and 
training
(3, 10, 12, 17, 30, 33, 40, 55, 67, 83)
WT implementation should be seen in a system in 
which several interacting factors need re-organizing 




WT upscaling depends on centralized 
organizational efforts 
(2, 21, 77, 82, 88)
WT upscaling unfolds as a decentralized process in a 
network of autonomous agents
(3, 12, 18, 24, 33, 45, 57, 63, 66, 68, 73, 91, 92)
5. Product 
type
Universal design / assistive elements 
should be incorporated into 
mainstream consumer products
(1, 4, 6, 7, 14, 45, 61, 75, 80, 83, 94)
WTs should be developed as niche products 
specifically tailored to users’ needs 
(5, 63, 66, 81, 92)
6. Business 
focus
Lack of viable business models limit 
WT upscaling 
(7, 50, 52, 59, 72, 74, 77)
Lack of marketing efforts limit WT upscaling 
(31, 46, 48, 79, 85, 89, 91, 97)




The WT market needs participative and 
entrepreneurial governments 
(8, 52, 63, 77)
Governments and agencies should only facilitate, 
not plan and design WT innovation 
(27, 36, 44, 46, 47, 50, 53, 82)
8. Policy 
focus
Policymakers should establish ethical 
guidelines to support WT development 
(7, 14, 36, 41, 50, 52, 53, 70, 74, 76)
Policymakers should enact market-shaping policies 
to stimulate WT demand 
(1, 43, 79, 92)
Table 1. Summary of eight competing concerns on WT innovation in extant literature (see 
Appendix 1 for overview of included studies)
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4 Discussion
Emerging from an inductive coding protocol, this review contributes to the emerging 
literature on WT innovation by providing a framework of eight competing concerns 
central to diffusing and sustaining WT innovation from small to large scale. Below I 
will discuss how this framework contributes to our understanding of the complexities 
surrounding WT innovation and informs practice.
4.1 Competing concerns as heuristic cues in digital innovation 
complexity
Systematic reviews provide practitioners a means for research-based evidence to inform 
their decisions (Tranfield et al. 2003). The debates identified in current literature pro-
vide an overview of central concerns for project managers and policymakers engaging 
in WT innovation. However, instead of synthesizing fragmented bodies of literature 
into a set of conclusive guidelines for best practice, this review has contrasted diverging 
positions into competing concerns. By highlighting conflicting viewpoints and rec-
ommendations, we can embrace the complexities of WT innovation and understand 
central factors, drivers, and barriers for sustaining and scaling such innovations. 
As reflected in this review, diffusing and sustaining emerging innovations is a heavily 
contested process in which decisionmakers need to consider not only technical feasi-
bility and economic viability but also socio-structural permissibility (Dobson and Ni-
cholson 2017). Thus, the gap between the enthusiasm of policymakers and managers 
seeking to promote emerging WTs and the limited uptake in practice may be—at least 
partially explained—by unresolved competing concerns between the multiple stake-
holders involved such as public sector organizations (service providers), private compa-
nies (technology developers), citizens (end-users), and policy makers (Aaen et al. 2018; 
Greenhalgh et al. 2012). Consequently, digital innovation is shaped by how competing 
concerns are managed within and across the network of involved actors (Cho et al. 
2007; Svahn et al. 2017). Accordingly, if WTs are to be diffused and sustained at scale, 
more effective inter-stakeholder communication must occur to better manage compet-
ing concerns and facilitate socio-cognitive sensemaking across a heterogeneity of inno-
vation actors (Greenhalgh et al. 2012; Jay 2013; Nambisan et al. 2017). The framework 
of competing concerns developed in this review can help facilitate this process in two 
ways:
Firstly, while each of the included studies in this review provides useful insights 
on WT innovation on their own, they only address parts of a multifaceted reality. 
Organizing and contrasting these insights may lead to a more holistic understanding 
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of the challenges in sustaining and scaling WT innovation. Given the dynamic and 
complex nature of WT innovation, it would be naïve to assume that balancing these 
concerns can be made with full comprehension of the advantages and disadvantages 
of each possible configuration or lead to consensus among the stakeholders involved 
(Greenhalgh et al. 2012). Instead, managing the competing concerns will unfold as a 
series of interrelated decisions and priorities throughout the innovation process from 
early small-scale invention to large-scale implementation (Cho et al. 2007; Svahn et al. 
2017). To help decide what information is relevant and make sense of complex events, 
people extract heuristic cues from the environment (Weick 1995). These cues provide 
points of reference as simple, familiar structures that tie elements together cognitively. 
In this regard, the abstracted positions presented as competing concerns in this review 
can provide practitioners with cues for making sense of the complexity surrounding 
WT innovation. The positions are deliberately simplified viewpoints to be used as refer-
ence points to link, discuss, and make sense of factors, drivers, and barriers for diffusing 
and sustaining WT innovation. As such, the competing concerns found in this review 
might serve as a point of departure for facilitating inter-stakeholder communication to 
establish a more coherent understanding of the innovation complexities and to organize 
action across a heterogeneity of innovation actors (Jay 2013; Nambisan et al. 2017).
Secondly, linking these various factors, drivers, and barriers together in competing 
concerns, allows decisionmakers to think of combined interventions and strategies 
through shifts in vantage point when deadlocks are encountered. For instance, if pro-
ject managers found low user acceptance towards a new WT even if the new technol-
ogy outperforms existing practices, it would be prudent to shift vantage point towards 
addressing more social and contextual factors concerning user acceptance. An example 
of such shifts can be seen in a recent case study of the emergence of a drug-dispenser ro-
bot for independent residents (Aaen 2019): Initial technological breakdowns hampered 
the trust of potential users in the robot, and although the developers systematically 
addressed all problems and eventually arrived at a very reliable solution, there were still 
issues with user acceptance. When project management adapted their strategy on how 
to enroll users, uptake of the robot increased. As such, whereas the problem of low user 
acceptance initially was rooted in technology-intrinsic factors, the solution involved 
reconfigurations in socio-contextual factors.
Therefore, I propose that the competing concerns provide a framework for making 
sense of the various factors, barriers, and drivers to stimulate ideas for potential solu-
tions as the innovation process unfolds. As further discussed in the limitations below, 
these eight competing concerns do not constitute a complete and universally applicable 
checklist of all relevant aspects in WT innovation—nor would they be equally relevant 
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for any given WT project. However, by thinking of the competing concerns as heuristic 
cues, I argue that they can help identify and discuss critical aspects in the WT innova-
tion process across a heterogeneity of innovation actors.
4.2 Limitations and future research
This research has a number of limitations. Most notably, the search is limited to only 
include English keywords in one database (Scopus), and the review likely misses oth-
erwise eligible studies written e.g., in Danish, Swedish, or Norwegian. Furthermore, 
the technology-centric focus on WT might have left out useful and complementary in-
sights from studies on other types of innovation in health- and eldercare. Consequently, 
I do not claim to be exhaustive in this review, and I call for empirical studies that focus 
on exploring and expanding on the competing concerns surrounding emerging WTs.
Digital innovation fundamentally transforms the organization of service delivery 
(Barret et al. 2015), and challenges current theories on innovation management (Nam-
bisan et al. 2017). WT innovation promises a rich and potentially highly rewarding 
domain for theorizing on the complexities of digital innovation. As mentioned in the 
introduction, IS researchers are uniquely positioned to contribute to this emerging 
interdisciplinary research stream. Given the identified dominance of exploratory and 
often a-theoretical studies in the current research, future studies should emphasize con-
cept and theory development through longitudinal and comparative case studies of WT 
innovation processes. IS research can provide useful lenses to theorize how to manage 
conflicting demands, opposing perspectives, and organizational ambiguity in digital 
innovation (Benbya et al. 2020; Nambisan et al. 2017; Singh et al 2009; Svahn et al. 
2017). By highlighting eight competing concerns central to emerging WTs, this article 
paves the way for new research avenues for understanding the complexities of diffusing 
and sustaining digital innovation in delivery of health- and eldercare services.
5 Conclusion
The challenges of scaling, diffusing, and sustaining emerging WTs pose a significant 
threat to the digital transformation of welfare service delivery in health- and eldercare. 
Existing literature is fragmented and characterized by many unresolved debates and 
competing implications for practice. This systematic review article makes three contri-
butions. Firstly, it organizes and contrasts current literature into eight sets of competing 
concerns central to scaling and diffusing WT innovations. Secondly, as proposed in 
the discussion, thinking in terms of competing concerns can support inter-stakeholder 
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communication by providing heuristic cues to make sense of innovation complexity 
and generate ideas for possible interventions as the innovation process unfolds. Finally, 
the identified competing concerns pinpoint new research directions for exploring and 
expanding our understanding of the challenges surrounding emerging WT innovations.
Notes
1.  While Welfare Technology seems to be the preferred term for initiatives in Scandinavia 
and the Nordic region (see www.nordicwelfare.org), Assisted Living Technologies is more 
commonly used within the European Union (see www.aal-europe.eu). Finally, the broader 
term Assistive Technology is used for initiatives within the World Health Organization 
(see www.who.int/health-topics/assistive-technology). I included all three terminologies 
in the search string to ensure that the search was not confined to one geographic region 
(Webster and Watson 2002).
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